


eo “ee OO Woe OS | oF 


or esr FF ee ™ 


i A 





SuPPLEMENT. } THE PENNY 


MAGAZINE. 377 


A SECOND DAY AT THE TYNE FACTORIES. 





[Stephenson’s Locomotive Factory, Neweastle-on-Tyne.} 


Stephenson's Locomotive Factory. 


Wuen Mr. George Stephenson was examined before 
the Committee of the House of Commons, on the 
Liverpool and Manchester Railway Bill, in 1825, his 
evidence was such as would excite as much surprise 
now as it did then; but from a very different reason : 
his examiners then marvelled at his boldness of pre- 
diction ; while we at the present day should be much 
more disposed to wonder at his timidity. He was 
asked whether the locomotive could travel safely at the 
tate of five or six miles per hour; and in answer he 
stated, that he thought even double that rate might be 
attained. He also stated that he proposed to travel at 
the rate of eight miles per hour with a burden of twenty 
tons, and four miles an hour with forty tons :—-state- 
ments which were laughed at by some parties, and po- 
sitively disbelieved by others. 

What a change has the intervening period of nineteen 
years effected! How cruelly do third-class passengers 
now think themselves used if they are whirled along at 
only fifteen or twenty miles an hour; and how many 
“Letters to the Editor,” of some one or other of the 
Journals, are there, urging that nothing but a com- 
peting line will cure the barbarous slowness of Rail- 
way Directors. Sam Weller’s respectable parent hurled 
his indignation at the locomotives as they were seven or 
eight years ago ; but they have at the present day much 
more to answer for. Those which used to effect twenty 
miles within the hour now accomplish ——— or 
thirty; the fifty miles between London and Brighton 
are now accomplished by some of the trains in an hour 
and a half; the Norwich and Brandon Company are 
having locomotives built which will cover forty miles’ 
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in the hour; while ona recent important occasion at 
Windsor, the Duke of Wellington and others of the 
Cabinet Ministers came from Slough to Paddington at 
the rate of seventy miles an hour! And yet with all 
this, the atmospheric principle of traction is put forth 
as a formidable antagonist, on the ground (among 
others) that it will be quicker than the locomotive sys- 
tem! The truth is, we are travelling so quickly that 
we have not time to look behind us to see how great 
is the path of improvement over which we have passed 
in the last twenty years. 

These few remarks are called forth by the associa- 
tions connected with the Locomotive Factory, of the 
interior of which our frontispiece gives a sketch, and 
which has been linked, more perhaps than any other fac- 
tory in the kingdom, with the progress of the railway 
system. Newcastle, among its busy centres of industry, 
contains some large engineering establishments where 
steam-engines and machinery are produced. The one 
belonging to Messrs. Robert Stephenson and Co. has 
been and still is peculiarly (though not wholly) di- 
rected to the construction of locomotives, of which a 
vast number have been here made. The locality has 
much to do with this matter; indeed it may be said 
that the Newcastle collieries originated the locomotive ; 
for the two Stephensons, father and son, now so emi- 
nent in the highest class of civil engineering, were 
once colliery engineers, and tested both the railway 
system and the locomotive system at the Newcastle 
collieries, before either the one or the other were 
applied to passenger-traffic. 

is factory is situated in the western part of New- 
castle, on the summit of the steep bank which forms the 
northern shore of the Tyne, and near the spot where 
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there will probably be ere long a railway viaduct to 
cross the Tyne at a vast elevation. It is like all other 
engineering factories in its general features; having 
open yards surrounded by buildings, and having in 
those buildings numerous workshops devoted to the 
several departments of the manufacture. The parts of 
a locomotive engine are so numerous, and so different 
in their form and materials; the introduction of new 
improvements in every part is so rapid; and the 
mutual adjustment and fitness of one part to another 
so necessary, that an engine-factory comprises within 
itself many different factories or Weahches of manu- 
facture, all bearing on one point. There are, how- 
over, certain broad distinctions which serve to indicate 
the general character of the operations. First, there 
is the rough material, iron, steel, copper, or brass, in 
the form of sheets, bars, and rods; and then imple- 
ments and processes whereby these are wrought up 
into usable form, such as those connected with rolling, 
drawing, casting, boring, turning, planing, drilting, 
cutting, filing, polishing, and other mechanical opera- 
tions. However varied may be the appearance of the 
engines produced at such factories, yet it is by modi- 
fications of the processes here enumerated that they are 
all produced, the skill of the workmen adapting the 
practical details to the purpose to which the engine is 
to be applied. 

It is impossible to look at the locomotives stand- 
ing in the lower buildings of this factory—some nearly 
in a finished state, others in various stages of prepara- 
tion, and all collectively employing the services of 
several hundred workmen—without thinking of the 
steady but incessant steps by which the present state 
of excellence has been attained in this department of 
manufacture. It may be interesting to glance rapidly 
at a few features in this movement, and to see what a 
locomotive at the present day really is. 

Just forty years ago, Mr. Trevethick, a mining en- 
gineer, constructed the first locomotive engine, and ap- 

lied it successfully to the traction of coal and ore at 
Merthyr Tydvil, in Wales. The idea was to apply it to 
common roads; but this was given up, and its use was 
confined to the tramways at the iron and coal works. In 
the very first trial it drew several carriages, containing 
ten tons of iron, the distance being nine miles, and the 
rate of travelling five miles an hour. When it became 
pro d to extend this system to other railways, a 
curious imaginary difficulty started: an objection was 
raised in theory, which has not been found to be 
Operative in practice, It was supposed that the 
amount of adhesion between the wheels and the rail 
would be so small, that the wheels would slip along the 
rail instead of moving only by revolving on the axis. 
A cure for the disease was then sought for, before the 
disease itself had been proved to exist. Messrs. Tre- 
vethick and Vivian proposed to make the external 
rims of the wheels rough and uneven, either by sur- 
rounding them with projecting heads of nails or bolts, 
or by cutting transverse grooves in them, or by some 
other analogous contrivance. In 1811, a second loco- 
motive was made by Mr. Blenkinsopp, of Middleton 
Colliery, near Leeds, on a very curious plan; the rails 
themselves, instead of being smooth. bars, presented a 
line of projecting teeth like those of a cog-wheel; and 
the wheels were furnished with porrespoudling teeth, 
which worked between those of the rail; thus having 
a rather complicated means of avoiding the so much 
dreaded slipping. In the following year Mr. Chap- 
man contrived a Jocomotive in which a chain, passin 
along the middie of the railway, coiled once roun 
a grooved wheel beneath the engine, as a means of 
preventing the wheels from slipping round instead of 
progressing. The next following year (1813) wit- 
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in which a pair of mechanical] feet and legs were made 
to walk along in such a manner as to propel the ear- 
riage, and prevent the wheels from slipping round; 
the arrangement was highly ingenious, but superfluous 
for the object in view, 

Whether engineers had not entertained the idea, or 
did not possess the means, of determining the point, 
certain it is that it was not till about 1814 that experi- 
ments were made to prove that, if the road be pretty 
level and the rails clean, there is sufficient adhesion 
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to progeess without slipping. This settled the matter, 
and a great deal of complicated arrangement was 
thus effectually got rid of. The mode, of connecting 
the moving power with the wheels, and. the position 
which the c Siler or cylinders. occupied in the engine, 
were next the subject of attention, and numerous modi- 
fications of arrangement were successively introduced. 

The next and greatest means of improvement was 
the opening of the Liverpool and Manchester Railway, 
perhaps the greatest event which the world has ever 
yet seen in relation to land travelling, The particu- 

ars of this undertaking were given in one of our early 
volumes, and a few words on the matter, therefore, will 
suffice here. When the directors, after much con- 
sideration and many preliminary inquiries, decided 
to use locomotives, instead, of either fixed engines or 
horse power, they offered a reward to the owners. of 
the best engine which should enter the lists in a public 
trial. Accordingly, in 1829, three engines, the Rocket, 
the Novelty, and the Sanspareil, started for the prize; 
the conditions being, that the engine should pass over.a 
portion of the line of railway.a mile and a half in length, 
ten times in each direction, making thirty miles inall; 
with certain restrictions as to weight, fuel, speed, &c. 
The Sanspareil and the Novelty both met with accj- 
dents in the course of the trial, which put them “ hors 
de combat ;” and the prize was awarded to Messy. 
Stephenson, as the engineers of the Rocket. . This 
engine, at the quickest rate, went at twenty-seven miles 
an hour, and at the slowest about eleven. 

This Rocket, excellent as was its construction rela- 
tively to those which preceded it, was a very different 
engine from those of our own day. Instead of having 
the cylinders horizontal, it had them inclining obliquely 
downward from front to back. Instead of having 
them enclosed within a metallic case or receptacle, 
they were placed outside the engine, ex to the 
cold of the atmosphere. Instead of six wheels, it had 
four. But it resembled in principle those of modern 
times in having a tubular boiler, by which a larger 
surface of water is exposed to the fire than under the 
older arrangement, and thereby a more rapid genera- 
tion of steam produced. Since the day when the Liver- 
pees and Manchester Railway opened, and when the 
ocomotive engine showed its wondrous power by tra- 
velling at the rate of more than thirty miles an hour 
(while conveying the wounded body of Mr. Huskisson 
back to Manchester), there has probably not been @ 
single important part of the engine but. what has been 
subjected to improvements in some form or other. 
Without attempting the almost endless task of deserib- 
ing the minute details of structure, we may briefly ex- 
plain how one of these moving masses derives. its 
almost arrow-like speed. 

There are two main objects to- be attained :—First, 
to, generate the steam which is to do the work; .and 
next, to apply the steam thus generated to the revolu- 
tion of the wheels; and the parts of the engine are 
thus conveniently divided into two Groups. In the 
first place, there are the fire and boiler, The fire-place 
or fire-box is a double receptacle placed at the Jower 
part of the hinder end of the engine ; it consists.in fact 
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four inches between the two being filled with water. 
The outer fire-box is made of wrought-iron plates, and 
the inner one generally of copper, but sometimes of 
iron. The bottom of both boxes is formed of a grate 
of bars, through which the ashes fall either to the 
ground or into an ash-pit placed below them. 

The boiler, which contains the water to be heated by 
the fire in the fire-box, is a cylinder seven or eight feet 
Jong oy three or four in diameter, made of very strong 
wrought-iron plates, and covered on the outside by a 
casing of wood intended to prevent the heat from 
radiating too rapidly into the open air. The hinder 
end of the boiler fits to the front side of the outer fire- 
box, so as to form a communication between the 
water in the boiler and that between the two fire-boxes. 

The mode in which the gases and heated air (for 
there is no smoke from the coke fuel), after having 
heated the water, escapes to the funnel or chimney, is 
ohe of the most curious features in a modern locomo- 
tive, and one to which it owes no small portion of its 
efficacy. ‘The water in the boiler is not over the fire, 
but in front of it, and therefore might seem at first 
thought to be peculiarly ill fitted to receive the heating 
power from the fire; but this is brought about by the 
same agency which conveys the gaseous products of 
combustion to the funnel in front of the engine. There 
are upwards of a hundred brass tubes extending from 
end to end of the boiler, having connection with the 
inner fire-box at one end, and with the chimney ora 
receptacle called the smoke-box at the other. These 
tubes ure about an inch and a half in diameter, and are 
made of rolled brass, the distance between them as they 
lie being Tess than an inch. 

Let us see, then, how these tubes assist the object in 
view. Through an oval hole in the fire-box, behind, the 
fire is lighted; and through a convenient inlet the 
boiler is filled or neariy filled with water. As the fire- 
box becomes filled with flame, gas, and heated air, 
these products find a passage through the hundred or 
hundred and twenty horizontal tubes, and escape into 
the smoke-box in front. But as the boiler is filled 
with water, the exteriors of all these tubes are in con- 
tact’ with the water, and give out heat with so much 
rapidity as to raise the water to the boiling tempera- 
ture in an exceedingly short space of time. This is 
the grand object, to attain which the engineer will 
willingly incur the extra cost entailed by these tubes, 
The first locomotives had merely a large flue passin 
from the fire-place to the chimney; but to have a suf- 
ficiently large heating surface under this arrangement 
would require such large and weighty apparatus that 
it would be inconsistent with the high velocity at which 
the engines are intended to move. Accordingly Mr. 
Stephenson, in planning the Rocket engine, used 
twenty-four tubes of three inches’ diameter, instead of 
a large flue. Under the old form a speed of eight 
miles an hour was the utmost that could be attained ; 
but this tubular boiler gave such widely different 
tesults, that they have been since used almost if not 
quite universally. By degrees the diameter of the 
tubes was lessened and their number increased, until 
at length as many as a hundred and twenty have been 
adopted. They were at first made of copper, but as 
these became worn away in three or four months when 
in regular use, they have been superseded by brass 
tubes, which last about two years. Every tube is said 
to be worth about a guinea, so that the re-tubing of an 
engine becomes an expensive affair. 

_ ‘The heated air passes into a wrought-iron smoke-box 
in front of the engine, and from thence up the chim- 
ney, In order to drive it violently up the chimney, 
aad thus produce a powerful “draught” in the fire, 
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We have now to see what results from the heated 
water in the boiler. The steam from the water ascends 
to the top of a kind of hollow dome, about two feet 
high above the boiler, and in so doing parts with some 
of the water which by agitation and shaking had be- 
come mixed with it; it then descends a pipe within 
the dome, and passes along a large steam-pipe to the 
front of the engine; here it divides into two parts, 
and descends to supply steam to the two cylinders 
placed at the front extremity of the lower part of 
the engine. Each of these cylinders is a cast-iron ves- 
sel about a foot in diameter, placed horizontally, and 
having a solid piston, or plunger, working from end to 
ena within it. Numerous minor pieces of apparatus 
of great complexity and delicacy are placed near these 
cylinders, to regulate the entrance of steam into them, 
and its exit when the required office is performed. 
The steam drives the piston to and fro, and the piston, 
through the medium of a rod, turns one of the large 
wheels, by which the whole machine is impelled. 
Supposing the piston to be at any moment near the 
front end of the cylinder, steam is admitted in front of 
it into the cylinder, through an appropriate opening ; 
and its elastic force drives the piston rapidly to the 
hinder end of the cylinder; the steam then escapes, 
and another body of steam, entering behind the piston, 
drives it forward again; this in its turn escapes, and 
thus a series of alternate movements arise. When we 
hear the puffs, or apparently laboured breathingsof the 
engine, these are the successive escapings of the steam 
from the cylinders into the chimney, and from thence 
into the open air. A cylinder-full of steam is sent forth 
at each puff, and the driving-wheel is sent round half a 
revolution. There are two cylinders, one on each side, 
and it is so arranged that ay send out their puffs of 
steam alternately ; every puff, therefore, heard while the 
engine is moving onwards, is equivalent to one quarter 
of a revolution of the driving-wheels ; and the rapidity 
of the puffs, taken in conjunction with the diameter of 
wheels, affords the means of estimating roughly the 
speed of the engine. The following calculation by Dr. 
Lardner might give to a railway traveller data for 
measuring his speed :—“ If the driving-wheels be five 
feet in diameter, their circumference will be fifteen 
feet, seven inches. To drive a train with a velocity of 
thirty miles an hour, it will be necessary that the en- 
gine should be propelled through a space of forty-five 
feet per rohan 3 To accomplish this with five-feet 
wheels, they must be therefore made to revolve at the 
rate of very nearly three revolutions per second ; and as 
each revolution requires two motions of the piston in the 
cylinder, it follows that each piston must move three 
times forwards and three times backwards in the cylinder 
in a second; that steam must be admitted six times per 
second from the steam-chest to each cylinder, and dis- 
charged six times per second from each cylinder into 
the blast-pipe. The motion therefore of each piston, 
supposing it to be uniform, must divide a second into 
six equal parts ; and the puffs of the blast-pipe in the 
chimney must divide a second into twelve equal parts.” 
We may sum it up thus: if we hear on an average 
eight puffs in a second, the engine is re we. about 
twenty miles an hour; if ten, twenty-five miles; and 
if twelve, thirty miles. 

These are the broad principles of the locomotive. 
The mode of supplying coke and water from the tender 
behind ; the arrangements for governing the heat of 
the fire; the admission of steam to the cylinder, and 
the exit of superfluous steam and condensed steam ; 
the safety-valve ; the slirill whistle, produced by allow 
ing a current of steam to strike upon a thin metallic 
edge ; the gauges to indicate the state of the water and 
of the steam in the boiler—all display the highest in- 





the waste steam is allowed to rush up the chimney 
with it, and carry it quickly up. 
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who like to dive a little beneath the surface of such 
matters. The factories where such machines are made 
are necessarily the theatres of some of the highest de- 
velopments of mechanical] art, and are an index to the 
progress of the age in this direction. 

There is even beyond the points which we have 
mentioned above something peculiar in the connexion 
between the locomotive and railway system on the one 
hand, and Newcastle on the other. Three months ago 
the last link was completed which placed Newcastle 
in railway communication with London ; and on that 
day (the opening of the Newcastle and Darlington line) 
the whole railway anes throughout was increased, so 
as to bring the two busy emporia of commerce within 
about twelve hours’ distance of each other; indeed on 
that particular day the distance (three hundred and 
three miles) was accomplished in less than ten hours. 
It was a day, too, that well illustrated the high state of 
efficiency to which the railway system rages is now 
brought ; for the locomotive traces its rapid course 
over the lines of six different companies in traversing 
this distance, and yet there is but little more delay or 
confusion than if the whole were in the hands of one 
Company; the mutual interests of all have led to 
mutual accommodation, and the sections belonging to 
the different Companies—from London to Rugby, from 
thence to Derby, then to Normanton, onward to York, 
thence to Darlington, and, lastly, to Newcastle—are, as 
far as the locomotive is concerned, six great parts of 
one great whole, over which it passes with equal speed 
and safety, whether the line have cost 60,000/. or only 
16,0002. per mile; and whether the shares are at cent. 
per cent. premium, or are struggling up to par. At 
the commemorative dinner, held on the occasion in 
question, it was with justice mentioned as a matter for 
astonishment that men could leave London after an 
early breakfast, and get to Newcastle in time for a 
late dinner. It was on this occasion, too, that Mr. 
George Stephenson, who has been called the Hengist 
of railways, made a statement which wil] one day form 

rt and parcel of the history of the railway system. 

e said (we quote from the ilway journals) “ His 
employment in early life was a laborious one; he 
worked at the steam-engine used in drawing coals 
from the mine. Perhaps for more than twenty years 
he had to rise at one or two o'clock in the morning, 
and work till Jate in the evening. But as time rolled 
on, he contrived to make improvements in some of 
the engines, and the Company would be pleased when 
he told them that he made his first locomotive engine 
at Killingworth, and that it was with Lord Ravens- 
worth’s money that engine was built.” He then spoke 
of the plans which he had formed for his son, then a 
“little boy,” but now the manager of millions in rail- 
ways; and we can hardly read his words without being 
reminded of the early days of Brindley, Ferguson, and 
other mechanicians who “ pursued knowledge under 
difficulties.” The father worked as a colliery engineer 
all day, and repaired clocks and watches at night, as a 
means of laying by money to educate his son; and the 
son, thus educated up to the highest class of engineer- 
ing, was present to hear these things from the lips of 
his father. 

5 Nee would hardly be touched on here, — 
it not they are now public property, and calculated 
(if we mistake not) to give a spur to the energies of 
many who are rising into life. 


The Watker Oil-miil. 


As on a former occasion, we regard the Banks of the 
Tyne as one manufacturing district, and pick out our 
details here and there as circumstances may have ren- 
dered convenient. We jeave the Western part of New- 
castle, with its busy locomotive manufactures, and pro- 
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ceed to an Oil-mill at Walker, not far from Wallsend, 
between Newcastle and North Shields; and here we 
will glance at the mode in which vegetable seeds are 
made to yield the oil which they contain. 

An oil-mill is necessarily rather a dirty place, for 
the exudation from the seed is of a very unctuous and 
adhesive quality, and “leaves its mark” upon every- 
thing it touches; the odour, too, is unmistakable, and 
demands a little courage on the part of those who are 
unused to it. Yet, as in other cases of the kind, when 
we get over these preliminary disagreeables, there is 
much that is ingenious and interesting in the operations 
carried on. The mill itself is a large and irregular 
group of buildings, close to the north bank of the 
Tyne; and the spot where the greater part of the 
operations are carried on is filled with apparatus re- 
Nl mostly, but not wholly, to the preparation of 
oi 


It may be well at once to say that the chief ope- 
rations of the oil-mills in this country are the extrac- 
tion of linseed oil from the lin-seed, or seed of the flax- 
plant. In other countries oil is produced from various 
sources. Oil exists in the seed of many plants; in the 
fleshy pulp which surrounds the seeds of other plants; 
in the kernels of many fruits ; and, more rarely, in the 
roots, the bark, and other vegetable organs. According 
to the produce of a country, so do the inhabitants procure 
supply of oil from one or other of these sources (omit- 
ting the animal oils, such as spermaceti, whale-oil, and 
seal-oil; these being derived altogether in a different 
way). In Italy and other southern countries where 
olives grow abundantly, the produce is crushed beneath 
an edge-millstone, and then pressed to force out the 
oil, which is prepared in various ways fer the different 
purposes to which it is to be applied. Oil of almonds, 
a product of limited extent, is procured by shaking 
the almond kernels in bags, so as to separate the brown 
skins, and then grinding and pressing them, by which 
they are made to yield the oil which they contain, 
Palm-oil is produced from the fruit of many species 
of palm, which the Africans collect intoa heap, bruise 
coarsely, and steep in hot water, by which the oil is 
liberated and made to swim on the surface of the 
water, from which it is afterwards removed., Nut-oil 
is procured from walnuts and hazel-nuts, which, in the 
warm climates of the south of Europe, contain sufficient 
oil to be worth the process of pressing. 

Without enumerating all the varieties of vegetable 
oil (most of which are procured by pressure), it will 
suffice to say that most of the oil pressed in England 
is either linseed, hempseed, or rapeseed oil ; the sources 
whence they are obtained being sufficiently indicated 
by their names. Of the hemp-oil, a few details will 
suffice. It is produced from the seeds of the same 

lant which yields the fibrous hemp for ay 

he hewep-aiont grows sufficiently well in England to 
be made an object of agriculture in Lincolnshire and 
Suffolk ; but it is from abroad that we derive the chief 
supply. When the crop is grown entirely for the sake of 
the fibre, it is pulled while in flower ; but as it is most 
commonly grown with a view both to the fibre and 
the seed, the pulling takes place at two different 
periods ; those plants which are plucked for the fibre 
are ready first, and are qubsvel by the pullers, who 
walk in the furrows between the ridges, reach across 
to the crown of the ridge, and pluck one or two ata 
time. In about six weeks afterwards the seed on the 
remaining plants is ready for gathering, for the sake 
of making oil: the stalks are pulled and bound up 
into bundles, and then set up in the same manner as 
grain, until the seed becomes so dry and firm as to 
shed freely; the seed-pods are next cut off with a 
knife, and dried on a cloth exposed to the air, under a 





shed or cover. From the seeds thrashed out of the 
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so gathered an oil is procured by pressure, in the 

proportion of about one part of oil to four or five of 
el; and this oil is used to a limited extent for some 
processes of the manufacturing arts, and in Russia in 
cookery. 
pe-seed is the produce of a common English 
plant ; and the rural ceremony of a “ rape-thrashing,” 
as practised in Yorkshire in the beginning of the pre- 
sent century, was a singular example of the half-work, 
half-holiday system, of which the “ building-bees ” and 
the “ apple-parings ” of America are modern instances. 
When twenty or thirty of acres of rape were to be 
thrashed, all the neighbours for miles round came to 
assist ; and the farmer made ample provisions of meat 
and drink for his friendly assistants, Every one who 
came offered a helping hand ; and a few were engaged 
at stipulated wages to ensure a sufficient supply of 
labourers. Before the appointed day a flat open place 
was cleared from stubble and rubbish, to form a thrash- 
ing-floor ; and on this were laid the rape-cloths, which 
were strong heavy cloths twenty yards square. The 
men divided themselves into “ carriers,” “ thrashers,” 
and “ floor-men,” while the women and boys supplied 
them with the rape-plants. Canvas carrying-cloths were 
provided, about six feet square, with poles fixed in two 
opposite sides jn the manner of a roller map; open- 
ings being left in the middle between the poles and the 
canvas for the two men to pass their arms through, one 
on either side the poles. Operations conimenced by 
the boys holding ing-cloths open, while the 
women filled them with the rape-plants. The carriers 
then bore the laden cloths to the thrashing-floor, rest- 
ing the poles on their shoulders, and allowing the cloth 
filled with rape to hang between them, The rape was 
then spread out thin on the thrashing-cloths in a circle 
as large as the cloth would contain, and the thrashers 
moved continually in this circle, marching with a slow 
step in pairs and in two divisions, the individuals of 
each division following one another as closely as the 
nature of their employment would allow. The floor- 
men were subdivided into ‘“layers-on,” ‘turners,” 
“takers-off,” ‘‘rake-men,” “riddlers,’ &c., each of 
whom had a prescribed office to fill; the layers-on 
went first, placing the rape-plants on the ground ; then 
came the first division of thrashers; then the turners, 
to turn over the plants; then the second division of 
thrashers; then the takers-off, who with wooden forks 
shook and threw off the straw. Lastly the rake-men 
gathered the seed into recesses formed within the cir- 
cle, where a group of fillers and riddlers were employed 
in separating the seed from the principal part of the 

s and short straws which were beaten off in thrash- 
ing; while others put the unwinnowed seed into bags 
and carried it to the waggon. Towards the close of 
the day the straw mounted into great heaps; and what 
with the almost silvery brightness of these heaps, the 
close phalanx of thrashers brandishing their flails, the 
cloth-men busily engaged in their various employments, 
the team drawing off the bags of seed, the carriers carry- 
ing the plants to the threshing-floor, and the hilarity 
observable among the whole—this scene was described 
as being one of the most picturesque which the agri- 
cultural districts exhivited—Have modern changes 
superseded these friendly working-parties? 

Linseed, the kind to which attention is more parti- 
cularly directed in England in respect to its oil, is, as 
we before observed, derived from the flax-plant. As 
in the case of hemp, the details of culture, when the 
plant is grown for its seed, are somewhat different from 
those when the fibre is more particularly the object in 
view. When, in the latter case, the grown plants have 
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top, and then placed upright with their roots spread 
out. After the plants have become partially or wholly 
dried by the exposure to the air, they are rippled, by 
which the seeds are separated from them ; the ripple 
is a kind of comb with long wire teeth, through or ~ 
tween which the plants are drawn,whereby the capsules 
containing the seed are removed from the flax. This be- 
ing effected, the seeds and pods are spread out thinly 





upon a cloth to dry in the sun ; those seeds which sepa- 
rate from the pods of their own accord are the fullest 
and ripest, and give least trouble ; but those which do 
not, are lightly trodden on or thrashed, to be loosened 
from the pods, The whole are then carefully sifted, 
winnowed, and cleaned from dirt and chaff; and the 
cleansed seed is laid up till wanted. 

Out of such materials, then, is the oil procured 
which forms the object of attention at an English oil- 
mill; and we are aow in a condition to notice the 
modes of proceeding. 

The kind of pres which would serve for the crush- 
ing of olives and other soft oleaginous substances would 
not avail for the seeds of such plants as the flax and 
hemp. These seeds or grains are exceedingly hard 
and smooth at their tay and the fragments of 
their shells, however broken, form little concayities 
which will retain the oj, unless a fay greater pressure 
is applied than can be obtained by a screw-press, Two 
forms of apparatus are therefore used—the “ wedge- 
press,” and, still more recently, the “ hydraulic press.” 
Formerly the seeds were not in the first instance 
pressed at all, but were pounded in hard wooden mor- 
tars with pestles shod with iron and set in motion by 
horse or water power, and the triturated seeds were 
put into woollen bags which were wrapped up in hair- 
cloths, and then submitted to the wedge-press, This 
wedge-press acted in the following manner :—The 
press consisted of a strong block of wood, or a cast- 
iron frame, in which a long mortise was made; 
and two bags of seed were introduced in the 
two ends of the frame in such a manner, that 
by forcibly driving in some wedges the seed became 
pressed with immense force, and yielded its oil abun- 
dantly. It has been found that the same pressure 
gradually brought about will not produce anything 
near so great a force as when exerted by sudden and 
violent impulses in the wedge, and it is from this cir- 
cumstance that the wedge derives much of its power 

The hydraulic press is now however the great source 
of pressure, and is extensively used in oil-mills (though 
not to the exclusion of the wedge-press). There are 
other arrangements, however, preliminary to the press- 
ing, which must be noticed. Before the grinding of 
the seed, it is bruised; because unbruised seed has a 
tendency to slide away under the rolling action of the 
millstone. The bruising is effected by two crushing- 
rollers, placed side by side, in such a manner that the 
seed, introduced between them froma hopper or funnel 
placed above, becomes bruised er pt wa) by the rota- 
tion of the rollers, and falls in a bruised state into a 
chest placed beneath it. The bruised mass is then 
transferred to another piece of apparatus, where a pair 
of edge-stones roll over a bed-stone placed beneath, 
like the stones of a drug-mill or a gunpowder-mil]. The 
stones (represented in the annexed cut), which are of 
large size, travel round im @ continuous circle of small 
diameter, rolling over the seed which is placed on the 
bed beneath. They grind this seed, not only by their 
weight, but also by a kind of rubbing or frictiona! 
movement, occasioned by the outer edge of the stone 
having to perforn a larger circuit than the inner, 

The seeds which have been exposed to this double 
trituration do not assume the form of a dry powder, for 
the oil which has been partially expressed from them 





been pulled up for the sake of their seed, they are laid 
together by handfuls with the seed end towards the 
south ; or else several plants are tied together at the 


during these operations becomes mixed up with the 
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fragments, and the whole together formsa paste. When 
the manufacturer wishes to obtain “cold-drawn” oil, 
he at once exposes this pasty mass to the action of the 





(Grinding the Linseed.) 


press, by which oil of very fine quality, but in very 
timited quantity, is obtained. To obtain the main sup- 
ply, the paste is heated before being exposed to the 
wess. The heating is effected in different modes in 
different mills. In some cases there is a small fire-place 
situated in the corner of the building, and heated by 
burning charcoal. The seed is contained in a circular 
copper pan, which is set over the fire, and a stirrer is 
so adjusted as to keep the seed in motion while being 
heated. When the seed is sufficiently heated, a door or 





[Crashed Linseed falling into bays.) 
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sluice is opened, and the seed is drawn out into a num- 
ber of oblong flannel bags, as shown in the cut. In 
more modern contrivances the seed'ls heated by steam 
instead of by acharcoal fire ; but in Beth cases the seed 
is kept constante stirred while being heated, and js 
drawn out when heated into the bags which contain jt 
while undergoi ressure. is 

In one of teiidings isarange of hydraulic presses 
capable of exerting an immense pressure. The bags 
of seed are flattened slightly witl the hand, and piled 
up one on another in cast-iron cases; w. are placed 
in the press as here sketched. The force is then laid 





{Bags of Linseed in the Hydraulic Press.) 


on, and in a few seconds we see the oil oozing from 
every pore in the bags, and running down into con- 


venient receptacles beneath. When as much oil is 
obtained by this pressure as the seed in this form will 
yield, the pressure is removed, the bags are taken out, 
and then stripped off the seed, which has by this time 
assumed the form of a flat, hard, solid cake. This cake 
is again ground, again heated, and again pressed, by 
which a further portion of oi] is extracted from it. 

When the bags are for the last time stripped from 
the seed (an operation which is facilitated by a simple 
piece of apparatus sketched in the next cut), the latter 
present almost the hardness and solidity of a board. 
They are trimmed and brought into a regular form fit 
for packing, and are then sold as o#/-cake. This cake 
is a valuable article to agriculturists, and has at times 
been sold at a high price; it is employed in the fat- 
tening of cattle, sheep, and other animals, for which it 
seems fitted by the oil which it sti]! contains, and which 
could not be wholly removed by pressure. It is ey 
given to the animal mixed with some other sort of food, 
such as hay or cut chaff. On the Continent linseed-cake 
is sometimes given in a Jiquid state, being diffused in 
hot water, and given to the animals to drink, hay and 
other food being given at the same time. Much con- 
troversy has arisen among agriculturists and graziers 
as to the precise value of this kind of fattening food, 
in reference both to the condition of the animals when 
fed on it, and the manure resulting from the system ; 
but the result seems to be very much influenced by the 
price at which the cake can be purchased. 
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When the cake is so dry as not to leave enough 
nourishment for fattening cattle, it is occasionally used 
as manuf ; in which case the cake is reduced to pow- 
der, and is sowniby hand on ground intended for whieat, 
barley, or ites — harrowed in with the seed, 

eof fr 


and used at. the f from three to.six quarters per 
acre. It is rape-Cake that is thus used, linseed-cake 
being generally too costly. 

The oil, as expressed from the seed, requires very 
little more attention. It is transferred from the vessels 
into which it falls, into casks and other receptacles, 
and is then ready to be applied to some one or other of 
the numerous purposes for which it is fitted. It is 
principally as a vehicle for mixing oil-paints that it is 
used ; but there are innumerable branches of the manu- 
facturing arts in which it is extensively employed. 
Many medicinal preparations, too, derive a portion of 
their value from the presence of this oil, in a more or 
less refined or purified state. Linseed-oil, in its usual 
form, is essentially what is termed a “ fat” or unctuous 
dil, possessing a property which renders it very slow in 
drying. To remedy this, which for some purposes 
would be a great inconvenience, a small portion of the 
dil made is converted into “drying” oil, whose dis- 
‘inctive quality is indicated by its name. The drying 
quality is imparted to the oil by boiling it with sugar 
of lead, white vitriol, red lead, or some one of a rather 
humerous list of substances. Common drying oil is 
often made by boiling linseed-oil with red lead ; but 
the finest kinds are produced by some finer agent, 
sometimes one or other of the gums. 

One department of this mill is devoted to the pre- 
paration of turpentine in the form which it usually 
assumes in the manufacturing arts. The common tur- 
pentine of commerce is imported into this country 
chiefly from Canada and the United States, in barrels or 
casks. When these barrels are opened, the turpentine 
appears as a stiff, adhesive, honey-like paste, midway 
between the solid and the fluid state. It consists of two 
very different component parts: a clear transparent 
liquid, which forms the “ oil of turpentine,” or “ essence 
of turpentine,” of commerce; and a yellowish or 
brownish solid, forming common resin ; and it is the 
object of the turpentine-distillery carried on at these 
works to separate these two component ingredients, 
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In one of the buildings is a large still, together with 
numerous vessels, and other apparatus, having for 
object the separation of the liquid from the solid-com- 
ponents. Most readers are probably aware that in all 
processes of distillation the substance to be distilled is 
exposed to heat in a close vessel, and raised to such a 
temperature as will vaporize some. of the component 
ingredients without affecting the others, and thus sepa- 
rating one from. another.. In the common distillation 
of spirit, for, example, a fermented liquor, called 
“wash,” is exposed to sucha heat that the spirituous 
or alcoholic portion is caused to rise into vapour, 
leaving the.greater part of the water and nearly all the 
other ingredients behind ; and by the subsequent con- 
densation of this vapour, liquid spirit is obtained. So 
it is with turpentine. The liquid or spirituous portion 
vaporizes at a much Jower temperature than the solid 
or resinous ; and therefore, while the resin settles at 
the bottom. of the still in a solid ferm, the spirit rises 
in the form of vapour, and passes through a refrigera- 
tor or cooling-vessel, whereby it is brought to the 
liquid form., The temperature to which the, still is 
raised, and the general arrangement of the apparatus, 
depend on the nature of the substance to be distilled, 
and are-among the minuter objects of the manufactu- 
rer’s skill. The “ black” resin and the “ yellow” resin 
of the shops are produced in the same way, but from 
different kinds of turpentine. 


Starch-Factory. 


We may extend our visita little further east, and 
devote a few paragraphs to a notice of the operations 
carried on ata starch-factory in North Shields. The 
building is neither so large nor the operations so com- 
plex as in many instances which have engaged our 
attention; but the chemical] transformations connected 
with this branch of manufacture are interesting, and 
deserve a little study. 

Starch is a sevalie component part of vegetable 
substances, bearing a curious relation to sugar and to 
alcohol. Starch, sugar, alcohol or spirit, and vinegar, 
are all composed pretty much of the same ingredients ; 
and by the processes of malting, mashing, distillation, 
and acetification, the same grain of corn may be made 
to yield any one of these very different products. We 
here speak of starch from grain, but it exists in many 
different kinds of vegetables. . For instance, it exists 
in the seeds of nearly all kinds of corn; in tap-roots ; 
in potatoes and other tuberose roots; in the stems of 
palm-trees, and many other kinds of plants; and in 
many species of lichen.» The nature of the starch 
itself is not less remarkable than the diversity of the 
sources whence it may be obtained ; it is always mixed 
with other chemical principles, from which it is sepa- 
rated when required to be used simply as starch. It 
consists of very small roundish white granules, which 
are generally lodged. in the cells of the cellular tissue. 
These granules: differ in size, often in the same seed or 
plant, being smallest near the circumference of the 
containing plant. Each granule consists of a mem- 
brane, often beautifully marked, and containing a 
transparent colourless material resembling gum. The 
membrane is:insoluble in cold water, but is soluble at 
a temperature of about 160° Fahr. 

Starch and gluten ferm-the :two main ingredients.in 
the ,flour.or meal.of which bread and pastry are made ; 
and it happens fittingly that;the kind which is best 
suited for making bread is not that which is most 
appropriate; for starch. Pure starch, though a jelly- 
like substance when mixed with water, is rather indi- 
gestible ; and flour which contains a large proportion 
of starch in relation to the gluten is not well fitted for 
making bread. The best bread is made of flour which 
contains the greatest proportion of gluten; and the 
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quality of bread is apt to be varying from the circum- 
stance that the relative proportions of starch and gluten 
differ not only in the different kinds of corn, but in 
the same species or variety, according to the season 
when they are sown, or the manure which has been 
applied to the land. Sir Humphry Davy found that 
in spring-grown wheat, one hundred ‘parts yielded 
seventy of starch to sri ng seer of gluten; while 
autumn-grown wheat yielded seventy-seven of starch 
to nineteen of gluten. It has been observed by-a 
practical agriculturist, that “were a scientific system 
of agriculture to prevail in this country, one kind of 
wheat, treated with proper manure, would be raised 
and sold exclusively to the starch-manufacturer ; while 
another kind, treated with its proper manures, would 
be raised for and sold only to the baker. 

Rice is very rich in starch, in comparison with the 
gluten which it contains. It is said that Carolina rice 
is more abundantly supplied with it than any other 
grain, insomuch that there is not more than three or 
four per cent. of gluten with it. That potatoes contain 
starch may be made readily visible by the following 
simple process :—Rasp or grate a potato to fragments 
over a sieve ; passa current of water over the raspings, 
and this water will pass through the meshes of the 
sieve in a milky state; let the water remain stationary 
some time, and a starchy deposit ‘more or less mixed 
with other bodies) will appear at the bottom of the 
vessel. The combination of gluten with the starch in 
flour is not recognisable by the eye, but the separating 
of the two may be very readily effected by the following 
method :—Make up a stiffish paste of flour and water ; 
leave it at rest for a time; and then carefully and 
gently knead it between the fingers, while a current of 
water is flowing on it; the water will wash away the 
starchy particles, leaving behind a tenacious elastic 
substance which constitutes gluten. 

For the practical purposes of commerce, starch is 
generally prepared from wheat, and there are different 
modes of proceeding, one of which is as follows :— 
The grain, sifted clean, is steeped in water until it be- 
comes swollen and soft ; after removal from this water, 
it is immersed in clear warmish water, and then put 
into bags, which bags are exposed to strong pressure. 
This pressure forces out the starchy particles into 
water ; and the water being removed and replaced by 
clean, still more of the milky liquid is prepared, and 
the moistened grain loses pretty nearly all its starch. 
Instead of the pressure, the grain is sometimes crushed 
under vertical grindstones, or between rollers, and the 
starch washed out from the fragments. The milky 
liquor, by whichever method obtained, is poured into 
large cisterns, where it is allowed to settle and deposit 
its starch. The surface-liquor is poured off, new water 
added and stirred up ‘vith the starch, a second settle- 
ment allowed, a second removal of the surface-liquor, 
and so on several times, until nearly all the foreign 
ingredients, such as gluten, sugar, gum, and albumen, 
are washed out and separated from the starch. After 
the final deposition of sediment, there appears on the 
surface a thin layer of gluten and albumen, called 
‘slimes,’ which is removed, and used for feeding pigs 
or oxen. The starch berieath is in layers or strata of 
different quality, the particles first deposited being 
purer than those at the surface; and by a dextrous 
contrivance these different qualities are removed one 
by one, and permanently separated. After being 
again mixed with water and passed through a fine 
sieve, the starch is laid on linen cloths in wicker 
baskets, where it is allowed to dry gradually. The 
solid starch is then cut into pieces, and placed in a 
warm room or stove to dry. 

Another mode of conducting the manufacture ex- 


hibits many points of difference from the above. The |. 
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wheat is first crushed between iron rollers, and steeped 
in as much water as will cover it. Being thus allowed 
to remain several days, the mixture ferments, and the 
starchy particles by degrees fal] to the bottom. After 
a subsequent fermentation in another vessel, the starch 
is separated by a sieve from the bran with which jt 
had become mixed, and is afterwards allowed to settle 
for several bouts in square frames or cisterns. The 
surface water is let off through taps or cocks in the 
side of the vessel; the ‘slimes,’ or thin mixture of 
gluten and albumen, is removed; the washing with 
water and the deposition of sediment are again re- 
peated, and the same series goes over two or three 
times. After this the starch receives the blue colour 
which most kinds present, by having a small quantity 
of smalt mixed up with it. The starch is then trans- 
ferred to oblong wooden boxes or trays, which are 
pierced with holes and lined with thin canvas. In 
these boxes it remains to draiti and solidify, and is 
afterwards turned out in a solid compact form. The 
mass of starch is broken or cut up into pieces four or 
five inches square, atid the pieces are placed upon a 
flooring of very absorbent bricks, where they very 
soon dry. The drying in @ stove, the scraping of the 
pieces with a knife, the packing in paper, and the final 
drying of these packages, complete the series of 
operations. 

There are.many modifications of the processes, fol- 
lowed by different persons and in different places; but 
in all of them the separation of the starch from the 
other component parts of the grain is brought about 
by pressure, bruising, or rubbing, aided subsequently 
by fermentation, washing, straining, and drying. 
There is a “patent starch” made of Indian corn, and 
many other varieties of starch, for which the credit of 
more or less excellence is obtained; sometimes it isa 
new kind of seed or root which is brought into use fur 
this purpose; sometimes a new modification of the 
process of manufacture ; at other times a new arrange- 
ment of ae egee but the broad principles are pretty 
much alike in all. As a further example, we may 
notice the mode of making potato-starch for sale. The 
potatoes, after being well washed in a cylindrical cage, 
are brought to the state of a pulp by means of a rasp- 
ing-machine, consisting of a roughened hoop or cylin- 
der so placed as to grind the potatoes to fragments 
while it is revolving. The pulp (which is wetted while 
being rasped) falls into a vessel beneath; and witha 
machine worked by two men, two or three tons of 
— may be reduced to pulp inaday. This pulp, 

y washing, rg settling, drying, &c., is made to 
yield its starch, which, by a well-managed process, 
amounts in quantity to from fifteen to twenty per cent. 
of the weight of the potatoes used. 

Some of the calico-printers use a kind of stiffening 
material or starch, which they call British gum, and 
which was brought into use on account of the high 
— of gum-Senegal. This British gum is prepared 
rom wheat-flour, and is a kind of medium between 
common starch and common flour-paste. 

A starch-factory is one of the least inviting to a 
mere visitor; for almost the only processes to be seen 
are conducted in buildings full of vessels containip 
the ‘sours,’ or fermenting mixtures of starch a 
water, in various stages of progress. The odour is 
anything but agreeable; and unless the looker-on can 
find something to interest him in contemplating the 
chemical changes involved in the process, his stay 
would probably not be along one. Starch, however, 
is a material rather extensively used in the arts, be- 
sides the well-known domestic purpose to which it is 
applied; and its production is certainly worth a pass- 
ing thought. 


—_—— 
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